Immunochemical studies on induction of rat liver mitochondrial serine: pyruvate aminotransferase by glucagon.
The 7- to 10-fold increase in the rat liver serine:pyruvate aminotransferase activity after glucagon administration was shown to occur mainly in the mitochondrial matrix of parenchymal cells. The enzyme was purified from glucagon-treated rat liver mitochondria to apparent homogeneity as judged by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. A specific rabbit antibody was prepared against the purified enzyme. Upon Ouchterlony double diffusion analysis, the mitochondrial extracts of glucagon-treated rat liver produced a single and fused precipitin line between the purified enzyme against the antibody. The supernatant fraction of glucagon-treated rat liver and the mitochondrial extracts of normal liver were also shown to make a single and fused precipitin line with the purified enzyme, when applied in large quantities. The quantitative immunotitration demonstrated that the glucagon-induced increase in the activity of liver serine:pyruvate aminotransferase were accompanied by the parallel increase in the amount of the enzyme antigen. Isotopic leucine incorporation studies showed that the relative rate of synthesis of the enzyme was increased approximately 10-fold by glucagon administration under the conditions employed. The rate of the degradation of the aminotransferase in the normal rat liver was a relatively slow process with a half-life of approximately 30 h. Thus the accumulation of serine:pyruvate aminotransferase in rat liver mitochondria by glucagon treatment can be ascribed mainly to the rise in the rate of enzyme synthesis.